We investigated the effect of uniaxial stress on the threshold field in NbSe3. For the upper C D W , we show a clear separation of the threshold field into two additive components, Ef(t) and Ej(t,c) 
Introduction
We present a study of the effect of uniaxial stress on the threshold field of the upper CDW in NbSe3. Using a careful analysis of our results we show that the effect of r on the threshold field can be disentangled from the effect of r on the Peierls transition temperature Tp. We show that ET Is made of two components Ei(T) and E p . We argue that the temperature dependence of ET can be separated into two regimes below Tmi n and above Tmi n. Tmi n is the temperature where E f l is minimum. The results are a step towards the understanding of the long standing problem of the low temperature dependence of ET.
Results and discussions
The samples were mounted on a quartz puller described elsewhere (1). The typical sample size is (1-2 mm)x(10-40 rm)x(5-10rm). All resistance measurements were done using the conventional four probes technique.
Previous results have shown that uniaxial stress affect strongly both T and ET (2) for both P the upper and lower CDW. For the upper CDW, which will be the topic of interest in this paper, Tp decreases linearly with r. Tp is defined at the peak In d[ln(R(T))]/d(l/T). In order to disentangle the effect on ET and on Tp we present our results using the reduced temperature t = TTTp(r). ET increases in all the temperature range investigated; it goes through a minimum Emin(&) at an c independent 1. Details of the experimental results are found in ref 3 . Figure 1 is a comparative plot of the ratio ET(r,t)/Emin(c) ( Fig. la) and the difference A(c,t) = ET(c,t) -Emin(€) (Fig 1 b) . It is clear from Fig l a that ET(a,t) Is not proportional to Emin(") below tmi n, but that such a proportionality holds above tmin (Fig. 2) . On the other hand below tmin the difference A(e,t) is independent of c and varies with t following an exponential law Eoexp(-tltd (inset Fig. 1 b) where both Eo and to are 6 independent. Investigations on several samples with different impurity content ni indicate
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jp4:1993210 that the ratio p = Emin(c = 1°h) 1 Emin(€ = 0%) -2 is independent of Emin(" -0) and therefore of ni. The above experimental results lead us to the following conclusions:
-There is a pinning mechanism that leads to a c dependent threshoid field Ei(r,t). Ei(e,T)
is nearly t independent below tmin, and increases rapidly above tmin. Ei(c,t) is also as sensitive to ni as Emi n.
-There is a second pinning mechanism associated with the t dependent but c independent part of E+c,t). We call the corresponding threshold field Eyt).
-The net threshold field is given by the sum
The t as well as the ni dependence of Ej(c,t) indicates that this term could be due to impurity pinning and follows the temperature dependence of the threshold field EFLR originally suggested by Fukuyama-Lee-Rice (4). The second term could be associated with contact or surface effects (size effects).
So far the only successful equation describing the T dependence of ET has been given by Maki et al. (5) and is given by Our results suggest that the two terms should be added and not multiplied. The modified equation is where To 416 * 2) K for the upper CDW independent of the sample. Figure 3 shows a fit of Fleming's data (6) using Eq. (2). The excellent f i t is obtained using simple BCS approximations for the T dependence of the Peierls gap ( ql) = (1-?)'I2 ) and the number of CDW electrons (nSm = 1-t?, and EFLR = a.(~(T)ln,m), where a n Emi n Eo and a are the only adjustable parameters. One advantage of Eq (2) is that it can qualitatively describe the slte effect results of McCarten et a1. (8) . They have shown that reducing sample thickness increases Tmi n and Emi n. Such a result is shown in Fig. 4 , EFLR is kept constant for line (I), (2) and (3) while Eo is varied as shown in the legends. Line (4) describes the condition of high ni , where the E jterm is relatively suppressed as in the experiments (8). Motivated by the fact that To is independent of the sample geometry and nl, we attempted similar separation of ET on other compounds using Monceau's plot (8) . We found To = 12.5 , 16, 15, 19 K for the lower and upper CDW in NbSe3, monoclinic TaS3, and NbS3 respectively. Orthorhornbic TaS3, (TaSed21 and (NbSe4)1013 give a different To equal to 7, 46, and 33 K respectively.
Conclusion
The temperature dependence of ET is described as the sum of two terms. The first term is the FRL term and therefore is associated with impurltylbulk pinning. The second term could be associated with size effects, contact or thickness. In a detailed study of size effects in NbSe3, McCarten et al. have ruled out the possibility of surface pinning and suggested that size effect is 3D-2D dimensional crossover. Such an interpretation would not explain the separation of ET into two terms. Further experimental work is in progress to clarify this issue.
